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C50MPLETB SPECIFICATION. 



Impiovemenis in or relating to CeUnIosic Sponge MateriaL 



We, Spp^TCEL LiMnBD, a Bikish Com- 
pany. David Thomas Jones, a British 
Subject, and Frak£ Ba^vhham Cross, a 
British Subj^ all of 40 Chancery Lane, 
5 London W.C2, and W. & R. Balston 
Limited, a British Company of Springfield 
Mill Maidstone, do herel^ dedaie 
the inv^uon, for which we pray that a 
patent may be ^:anted to us, and the 
10 method by which it is to be performed, to 
be particulariy described in and by the 
following stat^ent: — 

The invenlion relates to cdlulosic sponge 
materials, and more particulariy to sudi 
15 materials having ^ups attadied to the 
cellulose structure whidi groups have 
inher^tly ion-exchange properties. 

According to the present invention there 
is provided a j^Focess for maldng a cdlulosic 
20 spoi^ material which process comprises 
reacting hydroxyl groups <^ ceSulosic 
spronge wi& a reagent such as to provide 
groups attached to the c^ulosic structure, 
whidi groups have inherently ion-exdiange 
25 pr(^)erties. 

'nie reagent may, for example, contain 
an oxyacid of phosphorus e.g. orthophos- 
phoric add and sudb a reagaat will provide 
groups altadied to the cellulose structure by 
30 reaction with the hydroxyl groups to pro- 
vide a pfiosphorylated cellulose. The 
preparation of pho^horylated celluloses 
is known to those skQled in the art and 
can be adiieved by a variety of metbods. 
35 For example, the ^osphoiylation of cellu- 
lose may be carried x>vA by saturating ceDu- 
l ose wWi a reagent comprising urea and_ 
OTthophosphprioladd. scroeeagng or other- 
wise removing most of the reagrat and then 
40 (mring the treated cellulose in an ov^ at a 
temperature of about 130** C for 2 to 3 
Qore. 'i'he concaitration of IBr 



IP' 



reagent and the tempmture and time of tiie 
curing stage will control ^e d^ee of 
phos^orylatton. This tedmique of pbos- 45 
phorylaticHi may be appdied to regenerated 
cellulosic sponge in accordance with this 
inv^tton. 'Die treated sponge is washed to 
remove unreacted reagoit and may be dried 
at 80** C. to provide a regenmted cdlu- 50 
loaic sponge having ion-e^diange propcr- 
(des. A cellulosic sponge material nmy thus 
be {urepared having an ion-exchange capa- 
dty of 03 to 5 or 10 meq/g. 

The cdlulosic sponge material in 55 
accordance witii this invraiticm may be in 
the form of blodEs, or continuous sheets 
\^ch may have a cotton scrim laminate. 
The r^en^ted cdlulose may have a 
variety of fibres incorporated to provide 60 
reinforcement Conveniently the regene- 
rated cdlidosic sponge may be in a doth- 
lite form prepared by roQ^g out a crystal 
paste of viscose and subsequently r^enerat- 
ing the cdlulose in ithe maxm^ known per 65 
se. Phosphorylation oi sack a sponge 
doth material provides an ion-exdiange 
material in a readily usalde form. Tlie 
novd ion-exdiange mat^ial according to 
the mv^ition may be employed, for example, 70 
for the extraction of catalyst from add 
solution. 

Alternative reageiKts which whm reacted 
with hydroxyl groups of cellulosic sponge 
provide groups attadied to the ceUukise 75 
structure ^di have inherently ion- 
excfaange properties are: — 

(1) solutions of sodium cMoroacetate 
and strong alkali windi result in carixsxy- 
metiiyl groux» being attadied to the ceOu- J 80 
lose; 

(2) solutions of dtric add which 
result in dtrate groups bdng attadied to 

' the ceUulose; 
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(3) solutions of aminoethylsulpbuiic 
acid and strong alkali which result in 
anunoethyl groups bdng attacked t the 
ceiUulose; 

5 (4) solutions of 2-chlofo 4iiethylanune 
hydnK^loiide and strong alkali whidi result 
in didthylaminoethyl grouj^s being attached 
to 4he odliHose; 

(5) solutions of q)iddorhydrin, iri- 

10 ethanolanune and strong alkali which result 
in basic groups containing tertiary nitrogen 
being attached to the cellulose. . Ceitain 
reagents will oidy react with 4he <:ellulosic 
sponge c^er aft^ mercerisatton of tiie 

15 latter, or without xnercerisatioa but in the 
presence ci strong alkali during th^ T^^Qn 
stage. A strong alkali is one such as an 
allrali metal hyd^tside; 
The invenfion also includes a cellulosic 

20 s^nge material having groui^ attached to 
the cellulosic molecules whidi groups have 
inherently fon-exdiange properties. 

Following is a description by way of 
example of methols of carrying die inv^ 

25 tion into effect 

Bkamplb L 
A ceflulose sponge m^erial was prepared 
by reacting 65 parts by wdght of aqueous 
aikali cellulose (approximately 26% cellu- 

30 los^ 15^ NaOH) with 12.0 parts carbon 
disulphlde to produce cellulose xanthate. 
Viscose was made &om the xanthate by 
mixing with 120 parts of 12 g/litre NaOH 
solution and 85; parts flax or hemp fibre. 

35 To this viscose mix was added 1000 parts 
by wdgjtt oi crystalline Glaubers salt 
(NaaSoJOHiO). The resulting crystal 
paste was loaded into sh^}ed moulds and 
coagulated in sodium sulpliate solution con- 

40 taining from 200 to 700 g/litre of the 
decohydrate at a (temperature of 95° to 100** 
C where the Glaubers salt was dissolved 
out and the c^ulose cegenerated in the 
form of a ceUular mass. The cellulose 

45 sponge material was washed free of salt 
solution and dried at 75* G 

The cdlulose sponge thus obtained was 
phosphorylated by treating it wifli a solu- 
tion cl 50% (W/W) urea and 18% (W/W) 

50 orthophosphoric add and squeezing out the 
sponge to retain an amount of solution of 
approximately three times the weight of 
dry cellulose. The sponge was then cured 
in an oven at 130** C. for 4 hours, then 

55 vmhed free from treating solution before 
drying at 80** C The resulting sponge 
material had an ion-exchange capacity, in 
respect of tiie strong acid group, of 2.60 
meq/g., and was strong enough to handle. 

60 The total ion-exchange capacity was 5.20 
meq/g. 

EXAMPLB IL 

Sponge doth mat^jal was* prepared hy 



rolling oat the crystal paste as prepared in 
Example I into a thin doth ^di was th^ 65 
regenerated with an add/sodium sulphate 
sdution betwem 5 and 15% W/V wth 
respect to sulphuric add and containing 
from 200 to 700 g./litre of soduim sulphate 
decohydrate at 75** to 85° C The doth 70 
was washed free from add and salts befwe ^ 
drjdng at 75** C Uj- 

The dried doth was then treated with a ^ 
50% (W/W) urea/18% (W/W) ortho- 
phofiphonc acid solution, squeezed out to 75 
retain an amount of solution of about 3 
times the cellulose wd^t and cured at 130** 
C for 3 hours. The cured sponge doth 
W3^ vi^^ed free of treating solution b^ore 
dr^dng at gO** C 80 

The cellulose sponge do& material so 
produced had an ion-exchange capadty, in 
respect of the strong add group, of 23 
meq/g.; the total ion-exchange capacity was 
4.6 meq/g. 85 

The sponge doth may be formed with or 
without remfoEcement, for example, by 
inco^rating in the regenerated cdluloslc 
sponge a woven cotton doth. 

The cdlulodc sponge matoial may be 90 
prepared by m^ods oth^ than regenerat- 
ing a crystal paste; sudi methods known to 
those skilled in this art indude the forma- 
ticm of a cellulosic sponge material by heat- 
ing cellulose in blodk form or by cciagulat- 05 
ing electrically a dispersion of cdlulose. 

Fhosphor^ated cdlulosic ^onge as mmle 
by the process described in Example n may 
llo emjdoyed in a vari^ of shapes and 
sizes; fl6e phosphorylated cellulosic sponge 100 
so produced may combine the practical 
advantage of a high ion-exdiange capadty 
toother with a good structural rigidity and 
high rates of flow of liquids through the 

105 



Example IIL 
A piece of dried cellulose sponge doth 
material with a wovem cotton doth rein- 
forcement was treated with a solution con- 
sisting of 9% (W/W) 2-chloro-triethylamine 110 
hydrodiloride and 43% (W/W) sodium 
hydroxide. The sponge was squeraed out 
to retain an amount of solution of approxi* 
mately dgbt times ibe weight of dry cellu- 
lose, and w as tiiai cured in an oven at 85^ 115 
Q for 34 hours. :F inall v . the " sponfie wag 
washed free fix>na excess reag^ts and dried 
at 60" C 

He resulting sponge doth material was 
found to have anion exchange properties 120 
and esdu*bited an ion-exchange capacity of 
037 meq/g. 

Example IV. 
A piece of dry regenerated viscose sponge 
was steeped in a solution consisting of 10% 125 
aminoethyl sulphuric add (W/W) and 10% 
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{W/W)~ sodiumT hj^lfoxide, Th excess 
solutic»i was r^oved by squeezing umil 
the sponge doth retained an amount £ 
solution equivalent to ei^t times the 
'5 weifijit of the sponge. The sponge doth 
was then oven cured at 110° C. for ^ hours. 
Finally, the product was washed and dried 
at 60** C 

The cellulose sponge doUi material so 
10 produced had anion exchange properties and 
exhibited an ion-exdiange capacity of 0.81 
meq/g. 

Example V. 
A sponge was treated as described in 
16 Example IV above; except that the solu- 
tion composition was 7.5% amistoethyl sul- 
lAuric add (W/W) and 7.5% sodium hy- 
droxide (W/W). 
The product had an ion-exchange capac- 
20 ity of 0.41 meq/g. 

EXAMPUB VL 
A piece of dried cdlulose sponge doth 
was impr^;nated with a solution of 6.6% 
(W/W) sodium diloracetate and 12% 

25 (W/W) sodium hydnwdda The uptake of 
solution was controlled by squeezing until 
the doth retained an amount of solution of 
approximately twdve times liie wd^t of 
the dry sponge. The material was ihm 

W maintained at a temp^ature of 30* C in an 
incubator for 16^ hom:s. The product was 
h^jEly swollen m water and tbero was a 
slight break up of the sponge structure. 
However, washmg with N/2 hydrocMoric 

^5 add caused deswelling and no further break 
up of the structure occurred. AftCT fiir- 
ther add washing the sponge was washed 
free of ^cess electrolyte and dried at 
60** C. 

40 The resulting sponge cloth material had 
a cation exchange capadty of 0.60 meq/g. 

Example VEL 
The procedure of Example VT was fol- 
lowed except that the reagent solution com- 
45 position was 6.6% (W/W) sodium diloro- 
acetate and 8% (W/W) sodium hydroxide, 
and the reaction time was 18 hours. 

No visibk break up of the sponge struc- 
ture of the product was observed and the 
50 product, after regenerating with N/2 HCl 
and washing free of excess electrolyte had 
an icm-exdiange capadty of 0.45 meq/g. 

WHAT WE CXAIM IS: — 

1. A process for making a cdlulosic 
-55 sponge material "wbidh process comprises 
reacting hydroxyl grouj^ of cdlulosic 
sponge with a reagent such as to provide 
groups attached to the cellulosic structure 
whidi groups have inh^^tly icm-excfaange 
60 properties. 



2. A process as claimed in Claim 1 
wha^ toe reageirt comprises aa 03^dd 
of phosphorus to provide a phosphorjdated 

cellulosic sponge mntprigl 

3. A process as dahned in Qaim 2 65 
wherdn the oxyadd <rf phosphorus is or- 
thofdiosphoric add. 

4. A process as claimed in any one of 
the i^ec^ling claims wherein the reaction 
conditions are such as to provide a phos- 70 
phorylated cdlulosic sponge material hav- 
ing an ion-exchange capadty of 03 to 10 
meq/g. 

5. A process as daimed in Qaim 1 
wheredn the reagent comprises a solution 75 
of sodium ddoracetate and strong alkali to 
provide a cdlulosic sponge material having 
carboxymethyl groups attached to the cdlu- 
lose. 

6. A process as claimed in Qaim 1 80 
wherein reagent c(Mnprises a solution 

of dtric add to jarovide a cellulosic sponge 
material having dtrate groups attadied to 
the cdlulose. 

7. A process as daimed in Qaun 1 85 
wherein the reag^t c(Hnprises a solution of 
aminoethyl sulphuric add and strong 
alkali to frovide a cellulosic sponge ma- 
terial having amino ethyl groups attached 

to the ceHulose. 90 

8. A process as daimed in Qaim 1 
wherein the reagent comprises a solution of 
2<hlorotriethylamine hydrodiloride and 
strong alkali to provide a cellulosic sponge 
material having diethyl aminoethyl groups 95 
attached to the cellulose. 

9. A process as claimed in C!laim 1 
wherein the rea^t comprises a solution 
of epichloriiydrm, triethanolamine and 
strong alkali to provide a cellulosic sponge 100 
mat^al having basic groups containing 
tertiary nitrog^ attached to the cdlidose. 

10. A process as daimed in any one 
the preceding daims wherdn the cellulosic 
sponge is one containing a scrim reinfon> 105 
ing material 

11. A process as claimed in any one of 
the preceding daims wherein the cellulosic 
sponge co0tams rednforcement in fitHt)US 
foim. HO 

12. A process as daimed in any one of 
the preceding dainos \diraidn the cdlubsic 
sponge is a regenerated cdlulosic sponge in 
a doth-like form pr^^ared by rolling out a 
crystal paste of viscose and subsequently 116 
regeaierating the ceiQulose m the manner 
known per se, 

13. A process for making a cdlulosic 
sponge material substantially as hereinbe- 
fore described in any one of the examjdes. 120 

14. A cdlulosic sponge material when 
made 1^ the process daimed in any one of 
the pieoeding daims. 

15. A cellulosic sponge materia] as 
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daimed in daim 14 whidi is in Hodc or BOULT. WADE & TENNANT. 

sheet foim. Ill & 112 Hatton Garden. 

16. A ceflulosic sponge material hav- London. Rdl 

ing groups attached to the celhilosic moJe- nu^^^ v^±^r.* A^^tc 

wfcch groups have inherently ion- Chartered Patent Agents, 

exchange properties. Agei^ for the Applicants. 

AbtngdcED :£mitedfbr Her ^jesbfa Stotioziory Office, by Burgess & Son (Abmgdan), Ltd. — 1962; 
Fablidied at Ibo Patent Office, 25. SooOiainiTton Bufldings I.ondon, W.a2. 
from which f*opies may be obtained. 



